We have analyzed all time-series photometry obtained for the pre-white dwarf PG 1159-035 since 1979 in order to measure the timescale of period variation for its second largest pulsation mode. The solution is not unique, but the best value is P = (-0.82±0.04)x 10 -11 ss _1 .
Introduction
PG 1159-035 is the prototype of the DOV (PG 1159 or GW Vir) class of pulsating pre-white dwarf stars. The PG 1159 stars are multimode non-radial g-mode pulsators. The long periods and structure of the pulsation spectrum indicate that the pulsations are gmodes, with buoyancy acting as the restoring force. The prototype, PG 1159-035, pulsates in upwards of 125 modes with periods between 300 and 800 s (Winget et al. 1991= WET) ). The timescale of the period variation for its main pulsation, with a period of 516 s, has been measured since Winget et al. (1985) , and is interpreted as the evolutionary timescale for the star, as predicted by Winget, Hansen & Van Horn (1983) .
Since its discovery as a variable star by McGraw et al. (1979) , PG 1159-035 has undergone observations in a variety of wavelengths and has been the subject of numerous theoretical studies. Kawaler (1988a) , Winget et al. (1991) and Kawaler & Bradley (1994) provided accurate determination of the mass of PG 1159-035 through comparison of its pulsation spectrum with theoretical evolutionary and pulsation models.
The asteroseismologically derived mass, 0.59 M©, along with the observed effective temperature, yields a luminosity of approximately 550 LQ for PG 1159-035. An analysis of the multiplet structure (WET) shows that PG 1159-035 rotates with a period of 1.38 days, and that any magnetic field present must be less than ~ 6000 Gauss. From spectroscopic analysis, PG 1159-035 has an effective temperature near 140 000 K and log g = 7.0 (Werner, Heber & Hunger 1991 , Dreizler, Werner & Heber 1995 . They find the surface composition is somewhat helium deficient, with C/He = 0.65 and O/He = 0.53 by mass; they also derive an upper limit to the hydrogen abundance as H/He< 0.17. Winget et al. (1985) , Winget & Kepler (1988) and WET confirmed that PG 1159-035 is a rapidly evolving object, by measuring the rate of secular decrease of the dominant pulsation period, which is about 10 6 years. Winget et al. (1983) used contracting polytropic models to show that gravitational contraction is responsible for the period decrease. However, evolutionary models of PG 1159 stars (Kawaler et al. 1985 ) predict pulsation periods that increase with time -contradicting the observations -because evolutionary cooling due to neutrino losses dominates gravitational contraction.
Departures from uniform period spacings suggest that mode trapping plays a role in the pulsations in PG 1159-035. WET shows that the observed departures are consistent with stratified models by Kawaler (1988a) and Kawaler & Bradley (1994) . Kawaler (1991) also shows that stratified models can trap modes to a degree that results in negative Ps for the trapped modes, as these modes are concentrated in the outer non-degenerate layers where contraction can be significant. More global un-trapped modes feel the cooling degenerate interior and therefore show periods that increase with time. Kawaler (1991) and recently Kawaler & Bradley (1994) conclude that the observed decrease in the dominant period of PG 1159-035 indicates that it must be a trapped mode, and that PG 1159-035 is compositionally stratified. The reason is that a trapped mode's eigenfunction is negligible at the core, where the neutrino cooling is dominant, and significant at the surface, where gravitational contraction dominates. Kawaler & Bradley (1994) also predicted that, if their models of trapped modes were correct, the 539 s mode should also be trapped and have a negative P.
We report here the analysis of the second highest pulsation of PG 1159-035, with a period of 539 s. It is found that, even though the solution is not unique, the best solution is P -(-0.82 ± 0.04) x 10 -11 s/s, and all solutions have negative P. 
Timescale calculation for the period variation
To calculate the timescale for the variation of the 539 s pulsation mode, we first calculated the best fit time of maximum for each dditBi set. T max was determined by fitting to the light curve a single sine curve with a period of 539.36269 s (see Table 1 ).
We have assumed that the pulsation period is changing slowly and, therefore, we can write (see Kepler et al. 1991) :
where T^a x is an arbitrary time in which a maximum occurs; P is the period at t = T^a x ; E is the cycle number since T^a x and P = ^ If we define O = T°b a s x and C = T^a x + Pi • E, we get:
where AE = (T°a x -T^a x ), AP = (P -P 1 ) and and P x are the assumed values for the epoch of maximum and the period, respectively. To obtain the initial values P and P we have used an algorithm developed by O'Donoghue (1994) that searches the best values of P and P within given ranges. The adopted range for P was (539.36269 ± 0.02000) s and for P from -20 to +20 x lO^ss" 1 .
These initial values were obtained by comparing the periods obtained for each yearly data set individually, and concluding that any other range would be seen in the values for the periods themselves. The four best solutions are shown in Table 2 , in order of probability.
We fitted the best values of P and P by means equation ( Finally, we calculated the timescale r for the period variation, obtaining: p T = p= (-2-08 ± 0.10) x 10 6 yr. 
Conclusions
As predicted by the theoretical calculations of Kawaler & Bradley (1994) , the rate of change of the P = 539 s pulsation mode of PG 1159-035 is indeed negative, proving it must be a trapped mode, where the effect of the contraction of the outer layers dominates over the strong neutrino cooling of the core.
